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Cold plasmas of molecular precursors produced in low pressure glow discharges involve 
a rich and complex chemistry of great interest in a large number of scientific and 
technological fields. In these plasmas, molecular ionization and dissociation, initiated by 
collisions between free electrons and gas phase species, are followed by a great variety of 
processes that lead to reactive media very suitable for thin film growth, surface conditioning 
and so on [1]. In particular, hydrogen containing cold plasmas are of current use in 
microelectronic devices production, can simulate the border conditions of plasmas generated 
in fusion reactors [2], or can be very useful to produce radicals and ions, unstable under 
ordinary conditions, whose study can clarify the appearance of similar compounds in the 
interstellar space [3] or in the ionospheres of some Jovian planets and satellites. In this work, 
the main kinetic mechanisms controlling the chemistry of low pressure glow discharges (~ 0.8 
- 20 Pa) of different gas mixtures are studied. The experiments have been carried out in a DC 
hollow cathode discharge reactor. In this sort of plasmas, the negative glow, which has zero 
electric field, fills the largest part of the reactor volume, and is surrounded by a comparatively 
thin cathode sheath where most of the anode-cathode potential fall takes place. Hydrogen has 
been employed as the main precursor, pure or mixed with molecular deuterium, nitrogen, 
oxygen and/or methane at different relative concentrations. H2 discharges with small 
concentrations of argon have been studied too. Plasma diagnostics has been carried out by 
means of quadrupole mass spectrometry of neutrals and ions (with energy resolution for the 
ions generated in the discharge), emission spectroscopy, and Langmuir probes.  
The simple, zero order, kinetic models developed by us to explain the experimental 
results for most of the plasma mixtures fit the measured data quite encouragingly in general 
and show that the formation of stable neutral products takes place through a sequence of 
diverse steps at the reactor surfaces, and competes with the fast wall recycling of the 
precursors, dissociated previously by electron impact. In contrast, bimolecular reactions 
between neutrals exhibit very low rate coefficients at the low gas temperatures (close to room 
temperature) characteristic of these plasmas (except, in some cases, for reactions involving 
excited states), and three body collisions are very scarce at the low pressures investigated and 
are neglected. The ion distributions result mainly from the balance between electron impact 
ionizations, which depend markedly on electron energies, and ion-molecule reactions in gas 
phase, for which the proton affinity of the different neutral species plays a major role. 
Nevertheless, this gas phase rich ion chemistry is of minor influence in the distributions of 
neutrals, due to the low ionization degree of these plasmas (usually <10-4). 
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